Complement fixation (CF) and SVN tests for VSV and a BTV-CF serologic test were done on 10 samples that were submitted with an adequate amount of serum to complete the testing." All of these sera were BTV negative (CF) and VSV negative (CF and SVN) ( Table 2) .
Three different types of inoculation pools obtained from the clinical cases were used for virus isolation: 1) tissue suspensions, 2) clotted blood, and 3) anticoagulated blood. The tissue suspensions consisted of either 1) lung, liver, and spleen; 2) bone marrow (from a clinically affected adult that was submitted for necropsy and from 3 aborted fetuses); or 3) brain (from the fetuses only). Portions of the pulmonary artery from the necropsied adult animal were also used as a separate inoculum. For inoculation, 10% suspensions of tissue homogenates were made in media comprised of Dulbecco's minimal essential medium and buffered lactose peptone. Blood clots were processed by grinding with a sterile mortar and pestle.
Anticoagulated blood was processed by washing the red cells several times in sterile buffered saline, then lysing them with sterile distilled water. Bluetongue virus isolation was done by intravenous inoculation of 10-day-old germ-free em- 
bryonated chicken eggs b and Vero-M cells a as previously de-
The only clinically affected adult animal available for a scribed. 4 Confirmatory fluorescent antibody tests were per-complete necropsy examination had sloughed 3 of the 4 hind formed by inoculating passaged material onto confluent hooves and had separation of the hoof wall from the undermonolayers of McCoy cells c in 4-chambered slides. d Cells lying laminae on both front feet. Multifocal encrusted and that exhibited specific cytoplasmic fluorescence following re-ulcerated teat lesions characterized by prominent submuaction with antibodies produced against either BTV or EHDV" cosal vasculature and a nonsuppurative perivasculitis were were considered positive. present ( Fig. 1 ). Three discrete ulcers were also present on Bluetongue virus was isolated from the blood clot of 1 the oral mucosa. Mild to moderate subcutaneous edema was clinically affected animal and from the blood clot and tissues present in the lower limbs, and there was slight enlargement of the affected animal that was submitted for necropsy. In 3 of the associated lymph nodes. Some pale hyalinized myother animals, positive-BTV embryos were produced with ocytes and mild perimysial edema were observed in the meanticoagulated blood samples, but virus was not recovered dial thigh musculature. Extensive irregular hemorrhages were on subsequent tissue culture isolation. Bluetongue virus was present in the intima of the pulmonary artery ( Fig. 2 ). Small demonstrated in embryonated chicken eggs in all 3 of the hemorrhages were also present in the kidney and in the redbovine fetuses submitted, and virus was isolated in tissue dened, edematous abomasal mucosa. culture from 2 of the 3 fetuses.
A muzzle biopsy from a clinically affected adult animal contained superficial submucosa1 edema and inflammation ( Fig. 3) . Prominent changes were present in the superficial vasculature, including plump endothelium that sometimes occluded lumens of small vessels and occasional moderately thickened hyalinized walls. Perivascular areas contained small to moderate numbers of mononuclear cells, some neutrophils, and rare small hemorrhages. The mucosa contained scattered intraepithelial neutrophils, cellular debris, and vacuolated degenerative mucosal cells. No histopathologic lesions were present in the fetuses.
The clinical signs of these affected animals were consistent with those described for BTV in cattle. In addition, the lesions in the necropsied animal, consisting of oral ulcerations, laminitis and sloughing of the hooves, coronitis, lesions on the skin of the teats, subcutaneous and focal perimysial edema, and pulmonary artery hemorrhages, were compatible with bluetongue disease. 5, 6 The subcutaneous edema was probably due to BTV-induced endothelial damage causing increased vascular permeability and subsequent edema. 5, 6 Similarly, ulceration of the buccal mucosa and skin of the teats was probably of ischemic origin and due to virus-induced vascular damage. These subcutaneous and submucosa1 lesions were chronic, as evidenced by the healing ulcers, a predominately mononuclear perivascular response, and the absence of significant perivascular edema. l3 In contrast, endothelial damage in the muzzle biopsy that was obtained from another animal was more acute. Biopsy lesions included perivascular edema and mild acute inflammation associated with prominent endothelial cell hypertrophy in submucosa1 vessels. Both the acute and chronic vascular changes present in these 2 animals were consistent with BTV disease. 1, 5, 6, 13 In conclusion, the clinical signs and the histologic lesions in this disease outbreak in cattle were compatible with those described for BTV. Two of 6 paired serum samples demonstrated a seroconversion to BTV. Virus was isolated in inoculated embryonated chicken eggs in 5 animals, and virus was recovered in subsequent cell culture from 2 of the 5 cases. Bluetongue virus was also isolated from all 3 aborted fetuses, despite the absence of histopathologic lesions in any of the fetuses. The absence of other viruses in all 23 samples and the lack of seroconversion to other viruses further implicate BTV as the cause of this disease outbreak. To investigate the performance of both the B-ELISA and the C-ELISA, a "check" panel of 40 serum samples from calves and sheep, some experimentally exposed to some serotypes of BTV, was set up, coded, and tested blindly by 4 participating laboratories. Two laboratories, ADRI and NVSL, used a similar C-ELISA, 2 Table 1 . Apart from 2 samples (nos. 31 and 33) that gave discrepant results, all 4 laboratories classified the samples correctly. The discrepant samples and sample nos. 29 and 35 were pools of serum samples collected from sheep at day 0 and day 7 postinfection (DPI) with BTV. These samples probably had low levels of antibodies marginally detectable by the ELISAs. However, except for sample no. 33, the AGID test results on these samples were positive (unpublished data).
Further tests were conducted at ADRI and IHA-PL on a second panel of 69 coded serum samples to compare the
